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Any reply received by the Office later than three monVns after the nnailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment See 37 CFR 1.704(b). 



3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-71 is/are pending in the application. 

4a) Of the above claim(s) 50-56 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) ^ Claim(s) 1-49 and 57-71 is/are rejected. 

7) S Claim(s) 2, 21-49 is/are objected to, 

8) S Claim(s) 1-71 are subject to restriction and/or election requirement. 

Application Papers 

9) 13 The specification is objected to by the Examiner 

10)S The drawing(s) filed on 12 November 2003 is/are: a)S accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1 .1 21 (d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 
Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-49 and 57-71, drawn to an assembly for sintering a quartz tube, 
a support rod assembly, a system for sintering a quartz fiber optic tube, 
and a mandrel assembly, classified in class 65, subclass 507. 

II. Claim 50-55, drawn to a method for making a quartz fiber optic sleeve 
tube, classified in class 65, subclass 427. 

III. Claim 56, drawn to a product, a quartz fiber optic, classified in class 428, 
subclass 542.8. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions Group II and Group I are related as process and apparatus for its 
practice. The inventions are distinct if it can be shown that either: (1) the process as 
claimed can be practiced by another materially different apparatus or by hand, or (2) the 
apparatus as claimed can be used to practice another and materially different process. 
(MPEP § 806.05(e)). In this case, the apparatus as claimed can be used to practice 
another and materially different process, such as the glazing process of ceramic 
materials. 

3. Inventions Group II and Group III are related as process of making and product 
made. The inventions are distinct if either or both of the following can be shown: (1) 
that the process as claimed can be used to make other and materially different product 
or (2) that the product as claimed can be made by another and materially different 
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process (MPEP § 806.05(f)). In the instant case the process as claimed can be used to 
make other and materially different product, such as a glazed porous ceramic filter 
media. 

4. Inventions Group I and Group III are related as apparatus and product made. 
The inventions in this relationship are distinct if either or both of the following can be 
shown: (1) that the apparatus as claimed is not an obvious apparatus for making the 
product and the apparatus can be used for making a different product or (2) that the 
product as claimed can be made by another and materially different apparatus (MPEP § 
806.05(g)). In this case, the product claimed can be made by another and materially 
different apparatus such a system for the sol-gel route process. 

5. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

6. Because these inventions are distinct for the reasons given above and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper. 

7. Because these inventions are distinct for the reasons given above and the 
search required for Group II is not required for Group III, restriction for examination 
purposes as indicated is proper. 

8. Because these inventions are distinct for the reasons given above and the 
search required for Group III is not required for Group I, restriction for examination 
purposes as indicated is proper. 
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9. During a telephone conversation with Sean McClintic on 12/15/2005 a provisional 
election was made without traverse to prosecute the invention of Group I, claims 1-49 
and 57-71. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 50-56 are withdrawn from further consideration by the examiner, 
37 CFR 1.142(b), as being drawn to a non-elected invention. 



Specification 

10. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

1 1 . The abstract of the disclosure is objected to because it exceeds 1 50 words. 
Correction is required. See MPEP § 608.01(b). 

12. The disclosure is objected to because of the following informalities: 

a. The following items are not labeled in the figures 

i. [0034], line 4 "a cylindrical wall 212" 

ii. [0034], line 6 "outer diameter 216" 

iii. [0034], line 6 "annular space 21 8" 

iv. [0037], line 2. outer surface 215" 
Appropriate correction is required. 
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Claim Objections 

13. Claim 2 is objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to furtlier limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. Claim 2 states 
characteristics of a central portion of a rod that are already identified in the parent claim. 

14. Claims 21-33 and 34-49 are objected to under 37 CFR 1.75(c), as being of 
improper dependent form for failing to further limit the subject matter of a previous 
claim. Applicant is required to cancel the claim(s), or amend the claim(s) to place the 
claim(s) in proper dependent form, or rewrite the claim(s) in independent form. Claims 
21-33 and 34-49 state characteristics of a sintering system that are already identified in 
claims 1 through 20. 

15. Claim 2 is objected to because of the following informalities: Claim 2 references 
a claim 2. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

16. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

17. Claims 1-20, 34-48, and 70-71 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 
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18. Claim 1 and 34 recite the limitation "said at least one end of said cylindrical 
support rod" in lines 18-19. There is insufficient antecedent basis for this limitation in 
the claim. 

19. Claims 7 and 37 recite the limitation "said graphite" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

20. Claims 70 and 71 recite the limitation "said central portion" in lines 1 . There is 
insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 103 

21 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. Claims 1-8,10, 20-25, 28, 34-39, 57-66, and 71 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Miller (5,076,824) in view of Monberg et al. 
(6,550,280), Yokokawa (5,785,729), Lum et al. 96,732,549), O'Brien, Jr. (4,276,072), 
Kyoto et al. (4,969,941), and Yokokawa (5,769,921). Miller discloses a system for 
sintering a hollow cylinder of soot while supported on a cylindrical mandrel (col. 2 lines 
5-7) and a retaining portion (25) coupled to one end of the mandrel (Fig. 2). Miller also 
discloses in figure 2, a heating zone of the furnace where the soot cylinder is sintered at 
a temperature of 1400°-1500°C (col. 5 lines 41-42) in a controlled atmosphere (col. 3 
lines 48-52). Miller further shows the mandrel disposed in the annular space of the 
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cylinder in Fig. 2 and mentions a central portion of mandrel that is coated (col. 4 lines 
60-62). However, Miller does not state specific characteristics of the mandrel or a 
means for position the mandrel and soot cylinder within the heating zone. 

a. Regarding claims 1-2, 21 , 34, and 57-58, Monberg also discloses a 
system for sintering silica overcladding tube (quartz tube) in a hot zone of a furnace at a 
temperature of 1500*'C (col. 4 lines 3-5), where the quartz tube is further use in the 
making of an optical fiber perform (col. 1 27-35). Monberg illustrates in Figure 2, a 
handle assembly (40, 22, and 10) that serves as a means for position a quartz tube (10) 
within a heating zone (42). Furthermore, Monberg discloses the importance of 
achieving a bow of 0.3mm/m (col. 2 lines 40-41) in the sintering of quartz tube in order 
to prevent interference with the core rod insertion and poor properties of the optical fiber 
drawn from the perform made with the tube (col. 2, lines 31-36). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to utilize the 
bow requirement of 0.3mm/m, as described by Monberg, in the central portion of the 
mandrel/support rod of Miller in order to achieve a bow of 0.3mm/m in the sintered 
quartz tube of Miller and prevent interference in the core rod insertion of the tube. 
Additionally, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the handle describe by Monberg in Miller's sintering 
process in order to facilitate the positioning of the support rod and quartz tube within the 
heating zone. 

b. Yokokawa (729) discloses a system for manufacturing a quartz tube (col. 
7 lines 48-62) to be used in a rod-in-tube technique for fiber optic preforms, where the 
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inner surface of the tube is controlled to a roughness of 20ijm or less (col. 8 lines 42- 
45). In example 4, Yokokawa produces a vitrified quartz tube (col. 14 lines 34-35), with 
a surface roughness of 3.5Mm (col. 14 lines 59-60). Yokokawa further discuss the 
importance of achieving such a surface roughness on the inner surface of the quartz 
tube, especially when used in a rod-in-tube process for manufacturing optical fiber 
performs (col.2 lines 59-67). In addition, Yokokawa discloses a cylindrical quartz tube 
with high circularity at any position along its longitudinal direction. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to utilize a 
surface roughness of 3.5|jm. as disclosed by Yokokawa, in the central portion of the 
mandrel/support rod of Miller in order to achieve a surface roughness of S.Spm on the 
inner surface of the sintered quartz tube of Miller and to prevent the generation of 
bubbles and inclusion of impurities. 

c. Regarding claims 1-2, 21, 34, and 57-58, Lum discloses a sintering 
process for producing a glass overcladding tube (quartz tube) by passing through the 
hot zone of a furnace in the Abstract. Lum further discloses a sintering process that 
produces quartz tubes with low ovalities (col. 7 lines 38-39), such as 100|jm (col. 7 lines 
41-44), along the longitudinal axis of the tube. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to utilize an ovality of lOOpm, 
as disclosed by Lum, in the central portion of the mandrel/support rod of Miller in order 
to achieve an ovality of lOOpm on the inner surface of the sintered quartz tube of Miller 
and to promote more uniform core-cladding outer diameters in the fibers. 
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d. O'Brien, Jr. discloses a tubular substrate (mandrel) used in the vapor 
deposition of silica glass particles (col. 1 lines 26-28), where the mandrel is of graphite 
material (col. 1 line 45) and has a thermal expansion much larger than that of fused 
silica (col. 6 lines 57-59). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to utilize a graphite carbon mandrel with a thermal 
expansion greater than fused silica, as described by O'Brien, Jr., in Miller's process in 
order to help facilitate the easy removal of the mandrel after use. 

e. Regarding claims 1 , 20-21 , 33-34, 49, and 57-58, Kyoto discloses a 
furnace for heating a perform made of particles of quartz base glass to a temperature of 
at least 1400°C in an inert atmosphere (col. 1 lines 28-31), comprising of inert gas, such 
as helium, and chlorine-containing gas or fluorine-containing gas (col. 1 lines 47-48). 
Kyoto further mentions that carbon is a material that is substantially inert with chlorine- 
or fluorine-containing gas with respect to silica (col. 5 lines 26-30). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to utilize the 
graphite carbon mandrel as describe by O'Brien, Jr., since it is substantially inert with 
respect to silica in an atmosphere comprising of inert gas and chlorine-containing gas or 
fluorine-containing gas, as describe by Kyoto, in sintering process described by Miller in 
order to prevent contamination of the quart tube. 

f. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the handle for positioning and bow requirement of 
Monberg, the surface roughness of Yokokawa, the ovality requirement of Lum, and the 
thermal expansion material of O'Brien, Jr., which is chemically inert with silica as 
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described by Kyoto, in the furnace of Miller for sintering a quartz tube in a controlled 
environment at a temperature of at least MOO'C in order to manufacture a quartz tube 
that meets the stringent requirement for making a perform for optical fiber, from which 
optical fibers with the desired core/clad concentricity is drawn. 

23. Regarding claims 3-7, 21-25, 34-38, and 59-63, Miller further discloses a mandrel 
that is preferably of the carbonaceous material, graphite (col. 4, lines 67-68), where a 
central portion of the mandrel is coated with boron nitride (col. 4 lines 60-64). However, 
Miller does not disclose the ash content of the graphite or purifying the graphite. Kyoto 
discloses the use of a carbon that has ash content less than lOOppm (col. 7 lines 40-41) 
and that has been purified in the presence of a chlorine gas (col. 15 lines 5-8). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to utilize a graphite carbon material that has less than lOOppm ash content and that has 
been purified in chlorine gas, as presented by Kyoto, in the boron nitride coated 
mandrel of Miller's sintering process in order to minimize impurities such as iron and 
copper in the mandrel and to remove moisture in the mandrel as well. 

24. Regarding claim 8, 10, 28, 39, 64, and 71, Miller discloses the use of a mandrel 
made of aluminum oxide (col. 5 lines 61-63) as well. In addition. Miller recites the 
process of coating of a solid substrate mandrel with coating material comprising of 
graphite and boron nitride by chemical vapor deposition (col. 6 lines 47-52). Although 
coating a graphite mandrel is preferred, it is not limited (col. 4, lines 60-68). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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to apply the boron nitride or graphite coating on the aluminum oxide mandrel in order to 
protect the mandrel from corrosive effects of reactive gases in the furnace. 

25. Regarding claim 57 and 65, Yokokawa (921) discloses a method for 
manufacturing a quartz body where a quartz tube (col. 1 lines 24-25) having a 
cylindrical wall with an annular space (col. 1 lines 13-15) has an outer layer of silica soot 
deposited on an outer surface (col. 1 lines 15-18 and col. 3 lines 29-31). Yokokawa 
further illustrates In Figure 1 b an outer layer of soot particles that has an outer surface 
that is substantially parallel to said cylindrical wall of the quartz tube and a cylindrical 
support rod inserted in the annular space to provide support to the tube. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
sinter a quartz tube of Yokokawa in Miller's sintering system in order to make a quartz 
tube for cladding that has a large diameter and uniform surfaces. 

26. Regarding claim 66, Miller further discloses in Fig. 2 a support rod that has a 
length as long as the central portion length of the outer layer. 

27. Claims 9-12, 19, 26-27, 29-30, 40-43, 67-68, and 70-71 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Miller in view of Monberg et al. (6,550,280), 
Yokokawa (5,785,729), Lum et al. 96,732,549), O'Brien, Jr. (4,276,072), and Kyoto et 
al. (4,969,941), as applied to claims 1 , 22, 34 and 57 above, and in further view of 
Yokokawa (5,769,921). Miller discloses a sintering system comprising of a furnace and 
a mandrel or support rod assembly with a central portion. Miller does not mention the 
central portion of the mandrel as being tubular in structure or the dimensions of the rod. 
In the Abstract, Yokokawa (921) discloses a process for manufacturing and sintering a 
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quartz tube (col. 3 lines 48-51) for use as a perform for optical fibers (col. 1 lines 5-7), 
where a solid or hollow cylindrical support rod with an outer diameter between 15mm to 
50mm and a length between 750mm and 1500mm is used to support the glass body in 
a sintering furnace. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to utilize this tubular structure with a outer diameter of 
20mm, for example, and a length of 1000mm, for example, as mentioned by Yokokawa, 
in the sintering process of Miller to allow for larger glass bodies and various glass 
bodies to be made, such as quartz fiber optic tubes or core rods. 
28. Claims 13, 31 , 44, and 69 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miller in view of Monberg et al. (6,550,280), Yokokawa (5,785,729), 
Lum et al. 96.732,549), O'Brien. Jr. (4,276,072), and Kyoto et al. (4,969,941). as applied 
to claims 1, 22. 34 and 57 above, and in further view of Ruppert (5.738.702) and Baniel 
(5.618,325). Miller discloses the use of mandrel in the sintering of a soot cylinder In a 
furnace. Miller does not mention the distance between the mandrel and the soot 
cylinder. Ruppert teaches of another support stmcture used in the sintering (col.1 lines 
9-13) of a hollow soot cylinder or a quartz tube (col. 5 lines 32-33), where the hollow 
cylinder collapses onto the support assembly with the result that the internal diameter of 
the collapsed tube will be determined by the outer diameter of support element (col.4 
lines 45-50). Furthermore, Baniel provides an example of collapsing a glass tube onto a 
rod by utilizing a rod-in-tube technique (col. 7 lines 45-47), where the outer diameter of 
the rod is 10.00mm and the inner diameter of the surrounding tube is 10.05mm (col. 7 
lines 37-40). leaving a difference less than 0.1mm between the two diameters. It would 
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have been obvious to one of ordinary skill in the art at the time the invention was made 
to utilize Ruppert's teaching of how quartz tubes take on the diameter of outside 
diameter of the inside rods and minimizing the difference between the diameter to less 
than 0.1mm, such as demonstrated by Baniel, in Miller's sintering assembly in order to 
allow for a perfect fit and minimize bubble fonnation between the tube and the rod 
during sintering. 

29. Claims 14-15, 32, and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miller in view of Monberg et al. (6,550,280), Yokokawa (5,785,729), 
Lum et al. 96,732,549), O'Brien, Jr. (4,276,072), and Kyoto et al. (4,969,941), as applied 
to claims 1 , 22, 34 and 57 above, and in further view of Ruppert (5,738,702). Miller 
discloses a system for sintering a hollow cylinder of soot while supported on a 
cylindrical mandrel (col. 2 lines 5-7) and a retaining portion (25) coupled to one end of 
the mandrel (Fig. 2). However, Miller does not disclose a coupling in the retaining 
portion or a second retaining portion. Ruppert teaches of another support structure 
used in the sintering (col.1 lines 9-13) of a hollow soot cylinder or a quartz tube (col. 5 
lines 32-33), where the support structure is has two retaining portions. Ruppert further 
describes one retaining portion as a hanging element comprising of a retaining ring (col. 
4 lines 27-28), which serves to couple the top end of the quartz tube and support rod 
and a second retaining portion that is a base which is affixed (col. 7 lines 64-67) to a the 
lower end of the support rod and is distal to the coupling (col. 4 lines 1-4). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the two retaining portions and as disclosed by Ruppert in Miller's sintering system in 
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order to provide ample support for sintering of large soot bodies or quartz tubes and 
prevent deformations associated with the softened glass due to its weight. 
30. Claims 16-18 and 46-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miller in view of Monberg et al. (6,550,280), Yokokawa (5,785,729), 
Lum et al. 96,732,549), O'Brien. Jr. (4,276,072), and Kyoto et al. (4,969,941), as applied 
to claims 1 , 22, 34 and 57 above, and in further view of Lane et al. (4,741 ,748). Miller 
discloses a system for sintering a hollow cylinder of soot while supported on a 
cylindrical mandrel (col. 2 lines 5-7). Monberg illustrates in Figure 2, a handle assembly 
(40, 22, and 10) that serves as mean for position a quartz tube (10) within a heating 
zone (42). Monberg further mentions the handle assembly is tubular or rod shape and 
has a section form from silica (col. 3 lines 29-31) and is coupled to an external support, 
such as a universal joint (col. 3 lines 55-58). However, neither Monberg nor Miller 
recites a drive system for moving either the rod or the furnace. Lane illustrates in Fig. 3 
a drive system coupled to a rod, which serves to move a quartz tube and support rod 
assembly through a furnace for sintering (col. 4 lines 24-25). Furthermore, Lane 
illustrates in Fig. 3 a drive mechanism coupled to a furnace (38), which serves to move 
the furnace along the longitudinal axis of the tube (col. 5 lines 49-51). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
utilize the quartz rod coupled to an external support, as described by Monberg and the 
drive system for moving the quartz tube and/or the furnace along the axis of the rod, as 
described by Lane in Miller's sintering process in order to position the quartz tube within 
the hot zone of the furnace. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Queenie Dehghan whose telephone number is 
(571)272-8209. The examiner can nomnally be reached on Monday through Friday 
8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Griffin can be reached on 571-272-1 189. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Q. Dehghan 




SUPERVISORY PATENT EXAMINER 
TECHNaOGY CENTER 1700 



